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(54) SEMICONDUCTOR LIGHT-EMITTING ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain a semiconductor light emitting element wherein a 
plurality of light emitting regions can be formed in a chip, and light 
emission in a wide wavelength region is realized for a far field pattern 
and a near field pattern. 

CONSTITUTION: Semiconductor layere 11,12 having light emission 
regions different in light emission wavelength region are formed on a 
semiconductor substrate 100. A GaAs substrate is used as the 
semiconductor substrate 100. The semiconductor layers are formed by 
using at least one kind out of Al, Ga, In, Zn and Cd, and at least one kind 
out of P, As, S and Se. The respective light emission regions are formed 
so as to have different constituent elements or composition ratios. 
Thereby light emission of wide wavelength region in red, green and blue 
wavelength regions can be realized for a far field pattern and a near field 
pattern. 



. 105— i 



12 ;- - 



ibo; 

-112 



LEGAL STATUS 

[Date of request for examination] 26.07.1996 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 2875124 

[Date of registration] 1 4.01 .1 999 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAA.NaOoDDA406163988P4.htm 



2006/06/05 



•t 



(19)B#B*JfWr (J P) 02) |^ ^ (A) (ll)#a*ajSifil!3#^ 

#13^6-163988 

(43)&MB ¥fi£6ip(1994) 6/3l0B 

(5i)intci. s mum^ FrinmM&n f i mm^mm 

HO 1L 33/00 F 7376-4M 



(20 assist 


#®¥4-317416 


(71)mHA 


000005049 
















(22)tUSB 


^4^(1992)11^263 














(72)^8^^- 
















=/ 


















(72)3 


mm 


®ja mm 


■> 






(72)| 


mm 


^^^65rUFRr^^K^?teBl22#22^ 


-> 













(57) imm] 

sMWirfts^iii, i 2*wte>nri/" 

£o ±E^*Sffi 1 O 0 i: LTG a A s SS^fflW 
-LIE^^Wl&A 1 , Ga, In, Znloi^Cd©? 
*)'M<it-it < P, As, S*5oWS e (Do V> 




<* 



1 

[ffi*9l] *3fcfiW£*P*-S¥* 

[IS^«2] aWE^ft:»R^GaAs36>e>*0. * 
*»frJB^co«^7BRt LTA 1. Ga. In. Zn 
a3iWCd(0 5*^ft< tt—St, P. A S> S*5cfc 

fc, *»Jt«^tf*^>«^7a(SS:*ft6>*, ftfcttlSI— 10 

WWj» s *<0«/*73I* k LtG a *5<fctf in^5 V># 
< tfcHliP*itfAs(Z)5V>ft< tfc-atSrg' 

ttia— ^fiR^eolWUt S:** fe-frfeWR.** 6 ft « 
If 1 tc|E«co^^^^ 0 

*#Jitf^<0«J?fc7n3ff £ LTA K Ga *5«fctf 1 nCD? 20 

V>&< £t>— at. P*s<fct/A s£> 5 %^ta< t fe- 
at *r-a*LTft9, #J83tt«*3d5^.(ofl|^7E*SrStt 

1 ft 1t J 4 2 W Jh (O^frji ^rB^r 3 XS t . 

^5t^^M^**(-^v^r. 40 

[W#«7] flffle¥3Mfc»Kt LTGa Asg4££r{£ 
JBU ^^fcJiSrA K Ga, In, Zn^i:t5Cd 

co5V>4<ir{>-li, P. As. s^oir/S eco5 
-&J>ft<kb-mkt:m^xmmu ttSt$ffi&*:<» 

ft* b*TJ!W«-*W*qi 5 Sfc (4 6 teK*<0¥8W*3K 
3^^Mift#fc 50 



#gg^P6 - 1 6 3 9 8 8 

2 

[fflf#S8 ] «REiMW*:«Ri: LT I n PffiS^fiM 
L. #^ft»S:GaSoJ:Vl n^9V>ft<ti>— a 
is P*5J:tJ*As^5*>*iwfc< tfc— mk&m^TJ&tisi 

9 ] ituie^«frgJ£t LTG a P&K£f£ffl 
L, #¥*#S£:A 1 . GajBi^I n(OpV>ft< t 
fc— at. PfciVA s (D5 V>4< i t-ii: S:fflv> 

[000 1] 

it&toyt&m+zk&^tz^ittftmttzxttto 

[0 0 0 2] 

^TH ^fe. #feftt*t^ofc«*<Di|i 

fe«S««^563fe^-r ^ K (LED) <0^*?>i\ * 
ft <b &H8ifr&i?itX*-~ y hit I^Sd p p i LT. Tfc&fr 

[0003] Hi i ic:. _LSE<£>J; 5ft*ft^fe»fe4"e 

^P^TBgtC L/tiSS LED7 >-ycDffif$&^-t Q r CO 
LEDy^ll GaAs^MiCAlGaAs 
^¥4S(*:JiS:a)lLTfftKL*:jSfi6 8 0 nm(D^fe 
LED4ot. GaP^frSSlCNK^GaP* 
»«« L Tf^M Lfc^fe LED 8 ot $ fl 

TV>>5 0 #/r^>LEDtd*5V>Ttt, HI 1 2}O^T£ 5 
ic. ^^5/^3 1 ^h - h fctfef^TA 3 

(PMMA) ftt^iSP^ftWflg3 5lC<fcoT^r 
— ^K*tbTV^S 0 ±S^«t5'5*^LEDm * 
feLEDi ^fe L ED t (dStf S SfiftAi §r * 

[0 004] ffcfe". WfecoHJ^fe^rffi^ 
toii-fc^^^— x-Y^UM'fcfc, ifeLEDlo, ^ 
feLEDlo. WfeLED2otV>5 «t5fttfc$tLE 



3 

[0 0 0 5] ±Bfc*5V^T\ WfeLEDJcttS i C^<D 
[0 0 0 6] 

Sfl^^x ^*:^t"f ^:7/k*/7 y 1 ' ^x^W 

WK^JSJtSrf^oa-rfc*!^ «gffi<OLED£:KBL 
fci«l7^S:fc^>TV^fc*, SSOWfei LTfi 10 

[00 0 7] *S89Jtt, ±BBfflH^Sr*BfcL± 5 i~f 3 

[0 0 0 8] 

ZVfi&kZivX&Vs %<0~k\z£Q±&Btfy&mtilL£ 

[0 0 0 9] ffim^fc&fc&Ga AsH49, 30 
^i^t^M5ci^ LtA l , Ga, In. Zn3o 
J;TCd(D5V>4<tt-ih P. As. S4oi^ 

^ftmm^coffif&Km*mtehit, *fc^— com 
[ooio] rnnd.¥mftm&& i n p^>t>^ r> , 

it>-«i, P*5iVA sco 5 V>^< it— ffii£r& 

[0 0 11] mTlG^fr^S^Ga PfrhKV. 
i*Ji^-t^«^7c*i: LTA K Ga*5,fctfl n<£>5*> 
^&<it>— «i> P43<fct/AsC0 5*>^*< it— S 

[0 0 12] *^M<0**^3t*^O»afc6-jfett, ¥ 



#g3¥6 - 1 6 3 9 8 8 

4 

CD±«ffi £ &XMJ& £ tiT V > 3 

-hlEBW^^e^^So 
[0 0 13] ^MC0^fl^J^^(0«iS^fett, * 

[0014] ftuSE^f$:gt£i LTG a A s gj££rf£ffl 
U #^ftiSrAK Ga, I n, Zn^t/Cd^ 

5 V>*< it>— Si. P, As. Sjoi:i5Seco5^ 
it— «i£JB^T^KU 4^3tW*S:-t0>« 

[0015] itfi|E^f«*£i LT I n PStESrttffl 
U #^<*S^Ga43j;^I n co5V>*< irfc— « 

t. p*5<j:(;as(o5 v>*< kt>—mk&m^xmi& 

[0016] H^¥9«*:fflKi LTG a P®ESr{£/H 
L. A 1 . Ga*5<fctf I n©5VM< i 

[0 0 17] 

SrH^T^So ±!^*S«iLtGaAsSfi^ 
V\ ±|E^2»ft:Jl*:A K Ga. In. Zn^t/Cd 
©5V>ft< k i>— Mk^ P. As. S3o£.US e(D? 
V>*< it-Si fefflv^»rilU *«3t««w«^c 

aifts&i lt i n pmmzmi<\ ±m*m&mzGa 

n<D?*h'J?t£< kh— Si. P*d£U<A scDp 



1 



5 

1, Ga&XTfl n<D?h'J>t£< kh~ Sir, P&XZf 

As (Do v>#< t^-a££fflv>T^/&u &&ytm 
m^m&Tvm* bit, ^tci*m-<Dffif&5cmr>mi8. 

fc^fc&mm<v&yt&n$tT^ s Q 
[0018] *¥&m<D¥mfr&Km^<vmmjm 

fi Lfc^K*3te««S:*rt-3 ¥Wfcll&Bjft LTV > 

£ i ^ v7ft\zj&tftr& - <h jas-c* s G 

[0 0 19] 

-rs 0 

[0020] mmsm i) mi ^jm^mmm i 
m^^m^Trrtmmmxh^o 

[00 2 1] r (D^mfc&ytm^a^ n-GaAsS 
tSlOOi:^, n-GaAs^7rll0 1«J 

12^^^ttTV^ 0 ^HlUn- (Alo.s 
Ga 0 . 5 ) o.5ln o . 5 Pll02, yyK^Gao.sI 
n 0 .5Pftftil 0 3. p- (Al 0 . 5 Ga 0 . 5 ) o. 5 I n 
0.5PJ1104, p-Al 0 .7Ga 0 .3AsI105^ 
ttoTJSO. 2ttn- (Al 0 . 7 Ga 0 . 3 ) 

0.5 I n 0 . s PJf 1 0 6. J>Y—-f (AI0.45G 
ao.55) o.5ln o . 5 P^ttil0 7, p- (AI0.7G 
a o. 3) 0.5I n 0 . 5 Pl 10 8, p - A 1 0 . 7G a 0 . 3 A 
sfl0 9^ftoT^5o 4fc, ^ftSlh 12 
, Sffi 1 1 0, 1 1 l^JRRft^tis StSl 0 0 

ftuca^iicoas 1 1 2#*jS£ivcvao 

[0 0 2 2] r <D^fc^ytm z F<DMi&J&&m 2 

[0023] #H^flW0>jfcKtt* ii#co«ffij*ft# 

ft, MOCVDS ftir* 

fe£^Sr<b S G 

[0024] m^-y— * : hy t^tfy $ a (tm 

g) , hy t^^ta^-^a (tma) , hyy^vu 

-fVv^A (TMI) , TA-v^ (AsH 3 ) , 7** 

y^i/ (ph 3 ) 

K-^VhW : «>7> (S i H 4 ) (nS K— 

h) , S^^yui?:^ (DMZn) (pIK-^M 
*i\ 02 (a) fc*?"±5t^ n-GaAsSSlO 
OJbM, SffiM7 0 0ttn-GaAs^y77ll 
0 1 Srj*fif So 



(4) ^^^6 - 1 6 3 9 8 8 

6 

[0 0 2 5] -€:<Z>gL ft&2EK£4 0 Ot^Tff, 0 2 
(b) \ZJ^ti. 5 d N ftS-h^ 150/x rnM^i^ 

1 1 a(CK r Fx^fi/v 1/ — if ^rfflV^T A = 2 4 8 nm 
toaEjtSrHMtt-So ^LT, ffittl 1 a (Dii^ n - 

(Alo.5Gao.5l o.5lno. 5 Pll0 2, /VK-y 
Ga 0 . 5 Ino.5PSttil03, p- (AI0.5G 
a 0. 5) 0.5I n 0 . 5PJ8 10 4, p — A 1 0 . 7G a 0 . 3A 
sjgl 0 5^SLT^»il 1 k-tZo 

[0026] 4 0 ox:t\<^m^mfaiMmxh, yam 

10 ftt£ft,1tm%ll 1 aT1ii«^±#U *fc»i«H 

8^1 So 

[0 0 2 7] -tcos, 0 2 (c) fd^i-<t5^ SJS-L 
(Dm 1 5 0 m mS£<Df|feCD®*£ 12a ld±lBi: HMH<Z>® 
e3t*flBW^So ^tt, ««12a(0±^n- (Al 
o. 7 Ga 0 . 3 ) 0.5 I n 0 . 5 PH 0 6, ;yK-y (A 1 
0. 45G a o. 55) 0.5 I n 0 . 5 PSt£Jil 0 7, p - (A 1 
0. 7G a 0 . 3) 0.5I n 0 . 5 PS 10 8, p — A l 0 . 7 Ga 0 
. 3 As|l 0 9^SLT^Il 2 iriTSo 
20 [00 28] ^LT, p-Al 0 .7Gao. 3 AsilO 
5 . p - A l 0 .7Gao. 3 AsI109 <D±.\Z.&* , t£M 

110, 111 Sfiio oiHfcfeatottfil 

tesaau ^nb^-^^i^x^mi^mytm^bir 

S 0 

[00 2 9] *HSS^!l^^f*:5g3t^fi, ^<*JS 1 
30 1 (Dfe\±m 1 0 3&$&ytMi&kti:oX X =6 8 0 nmW 
*fe<OJB3t«:4^ ^3IWf 1 2 coStt^ 10 7 risjgft 
ffi«t4ot^ = 5 6 5 nm<Dm&(D?&yt%:±CtCo 

[0 0 3 0] 2o^ftIll, 1 2 ^(O^SaAi 

xtofr&kn&k <Dm<D&-B:m}&<D&yt*± c s 

40 UbtiZ* 

[00 3 1] fAi, ±l5tC*3V >T. ¥^i*m 11, 1 2 CO 
i^(C15 0MmMtt^\ Wx:tfl0 0Mmi 

2 0OAtmirV>5 ^I^^rtfc-e* 

[0 0 3 2] (SU£0H 2) m 3 fi**W^SU6^l 2 CD^ 

iftl^^^lit* So 

[0 0 3 3] rcO^fr^^^Ji, n-GaAs^ 
0 n-GaAs/<$/77i201«J 
^uTV>So ^^-h{c, ^)tffi«Sr*-rS^»<*S2 1, 
50 2 2, 2 3^7TM£;fvrv>So 2 1 ttHHfiflU 1 



>1» 



7 

(D^mitm 1 1 1 mmtomoLt s*u ^m»m 2 2 

^^MtfCp-GaAsl206, 2 1 1^i 
/&£*Vt^£ 0 *»(W2 3tt, n (CI K— :/) -Z 
nSSe (S i S e ir^itfiG a A s ^fe^t 
S<t ?l-i§tR£;ft3) 12 1 2. p (N K-^) -Zn 
SSe (S t S e i^lfi^itliG a A s 
iSt-aBteixa) 12 1 3**&ftoT*3 9, ££>Mp 
(N K-y) -ZnSef2 14«^TV^ 0 4 
/c, 3o(7)^i2 1, 2 2, 2 3lci±#>*, m®2 10 
15, 2 16, 2 17«^, SS2 0 0fiM# 
ii£>«ffi2 1 8as?gj££*lT^5 0 

[0034] r (D^fc^mt^mmmzm 4 

[0 0 3 5] #^^gcO^Sii, ii#(DMBEft 

[0 0 3 6] £1\ 04 (a) Jc^rf£5^ Ga, A 
s, S i (W-iRfefflV^, n-Ga A sSfi2 0 0_h 
\C ffiHl6 00ttn-GaAs^777l20 1 
^r^fii-^o 20 

[0 0 3 7] Sffiigft * 3 5 OtlC 0 4 

(b) fc*"t\fc5te, Sffi±*15 0jumM^ 
2 1 a Izm&ft&MJittZo -t" LT, Ga, A 1 , I 
n, Be, Si, P, As^MIV^, i«2 1 
aCO±(Cn- (A I0.5G a 0 .5) 0.5 I n 0 . 5 PS2 0 
2, />K^Gao.5lno. 5 Pffitti2 0 3, p- 

( A 1 o. 5 G a 0. 5) o. 5 I n o. 5 P S 2 0 4 , p -A 1 
o. 7 Gao. 3 Asl20 5MlLT^ftl2 1 ft* 

-So 

[0 0 3 8] r^gafcWcis^Tfc, 3Qfc0Ji£Hfll 30 

[0 0 3 9] i*^-, 04 (c) ^-T<i:5^, fiUfijt 
60m mg^iCi^ LTflMf U ^ L/c^i- 
p-GaAsi206 £ 5 o 

[0 0 4 0] ^coQc, 04 (d) ^7F-Ti:5^ Mt&yt 

&S«2 2aiCfia*fU JilEtl^^LTn- (A 1 
o.yGao.s) o. 5 I n 0 . 5 PJi 2 0 7 , J > (A 1 

0. 45G a o. 55) o. 5 I n o . 5 PStti2 0 8, p~ (A 1 
0. ?Ga 0 . 3) 0. 5 I n 0 . 5 P^2 0 9, p-Al 0 . 7 Ga 40 
0 . 3 Asl2 10S:MU¥»ft:i2 2i:U £ h 
0 4 (e) JC^f"£ 51-, p-GaAsi211^ 

[00 4 1] $ fefc, 2 0 (racTti\ 0 4 

(f) l^fiSfc:, S1S-b^)#S 2 0 0 m milftcD{gJ£ 
2 3 a Icmi&ft&MltttZo *LT, Z n, S, Se, 
N 2 , Z n C 1 2 0>#^T»S:flBv\ pS K— hT-fc^ 

BEft^HcSALT, Sl«23a(0±i:n-Zn 
SSel212, p-ZnSSe§213 S:^Si"So 50 



#^¥6 - 1 6 3 9 8 8 

8 

0 4 (g) \ZL7rcf-£ 5 (^x B&e3t^*lS: 7 0 /1 
m^/hUTBPJWU BPJWLfcSfB^i^p - Z n S eJl 

2 14S:*fit5 0 ^r^il, ^Qfi^J 1 i ra«Hc LT^ 

[0 04 2] *^0J<7)^ftc^>t3R^tt, 1 t 

23(Dn-ZnSSef21 2ip-ZnSSel21 

3 fcGOp n^^3ti^4oTA = 4 6 0 nm(D 

[004 3] mS&M 3) 0 5 fi*^t0^3ffi^J 3 CD^ 

[0044] r (D^mfcmytm^a^ p ng^srf t 

a^Sfti3 1, 3 2, 3 3«^tlTV^5 0 Si\ 
n-GaAsSS3 0 0±(Cn-GaA $s<y*7TMZ 
0 l2^j££jft,TV>S 0 ^rCO_h(c x n- (Al 0 . 5 Ga 
0.5) 0.5 I n o . 5 Pl3 0 2, J 1/ K — ^G a 0 . 5 I n 
o. 5 PM3 0 3, n- (Al 0 . sGaas) o. 5 I n 
o. 5 P®3 04, n-Alo. 7 Ga 0 . 3 Asi30 
%im$&lfrX\^ ^cDJBc, ^m-WM 3 1 <DW%M 
«£#«»#<0JbS:BfcVvC* n- (Alo.7Gao.3l 
o. 5 I n o . 5 P|3 0 6, K— 7* (A 1 0 . 45G 

a 0.55) 0. 5 I n 0 . 5 P?£Wg3 0 7, n- (A 1 0 . 7G 
a o. 3) o. 5 I n 0 . 5PH 3 0 8, n — A 1 0 . 7G a 0 . 3A 
sji3 0 2ftWf&£tVX^Z><> *<D±.\^ ^g»i3 2 
eO«3tW*fc*a«B^tO±feSfeV^'r, n-CdZnSS 
e!310, p-CdZnSSel31 

p -ZnS ejg3 1 2&Mj&&ftX^% 0 ~Z 
X\ CdZ nSSe!3 1 0, 31 HiGaAsitH- 

^fti3 lco*3t®«tft5»$>T-fin-A I0.7G 
a 0 . 3 Asi3 0 5^^yyK-7 P Ga 0 . 5 I n 0 . 5 Pg 
ttS3 0 3 5 ^13 2(7)i)ti 

J$£ft£^#Ti3:n-A l 0 .7Ga 0 .3Asi30 9£>ib 
-/^K— ~? (Alo.45Gao.55) 0.5 I n 0 . 5 P^t4S3 
0 7 KS-SJ; 51-Zn Sm:WfetxT#* p W&MSL 3 1 
3, 314tftotv^ fl #^^>^<*JB3 1, 

3 2, 3 3Clill3 15, 3 16, 3 17«$ 
*U SIS 3 0 0ffljfc:te#jitf>«g3 1 8ri^j££ivO> 

'So 

[004 5] r ©^fl^W^roRjfcfrScSrH 6 
[004 6] #^fttBro#*H:ii*a>MB E?fe{c; J; •? 



9 

[00 4 7] £T> 06 (a) ^TfrfXjlC^ n-Ga 
AsSS3 0 0±{^ SW6 0 0tT'n-GaAs 
^77rl30 1> n- (Alo. 5 Gao. 5 ) 0.5^0.5 
P13 02, y>-K^Gao.5lno. 5 P?Stti30 
3, n— (Alo.5Gao.5l 0.5 1 n 0 .5Pl3 0 4. n 

- A l o. ?G a o. 3 A s S 3 0 5 ^f$Mrf^ 0 

[0048] *<7>m, mwLmmz 3 0 ox:\ctv\ me 
(b) tc^rrj:?^ ^r*i3 i<D$&ycmmktezn 

ft<D±&m^X^ ArFx^v^u-f$:f^TA = l 10 
9 3 nrn<DmfeK*m%tt~Z> Q ^Lt, J#JtLfcgG#_k 
tdn- (A lo.7Gao.3l 0.5 I n 0 . 5 P!3 0 6, yy 
K— :/ (Alo.45Gao.55) 0.5 I n 0 . 5 PStt^3 0 
7, n - (Alo.7Gao.3l o.5ln 0 . 5 Pl3 08, n 

- A 1 o. 7 G a 0. 3 A s JB 3 0 9&f£-gffZ> 0 

[0 0 4 9] £b\Z y 0 6 (c) }C*T<fc5i^ ^gft: 
ii3 3<D?£^i&hteZ&ft(D±&m^T1Sht&yt*mtt 
Lt, fl^LfcSSShhlc: n-CdZnSSel310, 
p-CdZnSSei311 &f&$zfZ>« 

[0 0 5 0] ££>{C, 0 6 (d) fcl**M:5te. B&S3t 20 
OtI£ffi/hLTflH*tU HBWL&SFB»±K p-ZnSe 
1312 Sr^Si-4 0 

[00 5 1] ^:<Dt&, 06 (e) Ic5ct-«fc5fc* ZnS 
ifc£fToTpS1§*3 1 3. 3 1 4S^^TSo 

[0052] *mm<o^#xi>&fr\±. 9&&m 2 1 
mmz, *mfcm3 1, 32, 3 3^v>x. ^ti^eti 

1. 3 2, 3 3^j^m^#£^b£^3r £^£9, 
fc&frh "CCD 7y u# 5 — *^""Tf£ £ t£ 6 0 30 
[00 5 3] (*JS09 4)07 {2*^0*»J 4 GD¥ 

[0 0 5 4] rcO^ft^t^J-fi, n-GaAsS 
g4 0 0±^ n-GaAs^777l401*5i;(;n 

- (A lo.7Gao.3l 0.5 I n 0 . 5 Pi 4 0 2&m$L£tl 
TV^o ^T^_h(c2oCO?St4S4 0 3, 4 0 4«^ 
*VO>£ Q f&ttlM 0 3f±y>K~^Ga 0 . 5I n 0 . 5 P 
Jf , fcvm 4 0 4(i;y K— :/ (A 1 0. 45G a 0. 55) 

0.5 1 no. 5 pJBT-a>t9, %ft^tim&&&xm&<D&yt 

££C5o : t<D±(D&&±m^ p- (AI0.7G 40 
a 0. 3) o. 5 I n 0 . 5 PS 4 0 5, p-Alo.7Gao.3A 

&i£Ai-6/c#>, 2o(7)ti4 0 7, 4 0 8«^ 
*U S«4 0 0«jlCfi*ii<7>Bffi4 0 9^^^tlTV> 

-So 

[00 5 5] r <0^ft^ (O«ilbWfcS:0 8 

[0 0 5 6] #¥»f*«(Oj£*|± % iifffcDMOCVDifc 



ffl¥6- 16 3 9 8 8 

10 

•raw 

[005 7] *i\ 08 (a) \C7frt£y\^ n-Ga 
A sStS4 0 0_h(-n-Ga A s'<y7rM* 0 1. n 

- (Aio.7Gao.3i 0.5I n 0 . 5 p®4 0 2*mmMm 

7 0 0 < C-C/£g-r<5o 

[0058] JWd, S£4RfflftS:4 0 Ot^T'BfT, 0 

8 (b) Sc^t-J;5K> fitti4 0 3i45S«4 0 3 
a (^3t^l*tLT, m®4 0 3 a tDJUC > 

G a 0.5 I n 0 . 5 Pft14i4 0 3 t^) 0 
[0 0 5 9] ^<D{£, 08 (c) \C7jk1r£?\Z^ 

4 0 4tft5fi«4 0 4 a{cS&e)tS:RS*tLT, fP«4 
0 4a 0±{^y >- K— :/ (A 1 0. 45G a 0 . 55) 0. 5 I n 
o. 5 P?£*4S 4 0 4 Srjfcfti- 60 

[0 0 6 0] ^LT, ^^£7 0 0t^JL#L/r, 
08 (d) fOK-r£5t-, StK^Sl-p - (AI0.7G 
a o. 3) o. 5 I n 0 . 5PS4 0 5, p — A 1 0 . 7G a 0 . 3A 
si4 0 6S:«St4o ^^fi^JS^dl iridic LT 

[0061] ^atw^^ft^jiaH^tt. ms^i 1 1 
m&#£tm&<D$&yt&±zz> 0 1^407, 4 

0 8 ^cojiAS^SSriaM-r^ r fc K J: <9 , #fe^<bjfa 

[00 6 2] (HJS^J 5) 0 9 «*?S93^llfe0!I 5 CO^ 

[0 06 3] r CO^f^ft^l-tt, n - I n PSffi 

5 0 0_hM, 3S3^«&#t^5^^ 5 1, 5 2» 
l££ftTV>5 0 ^j$i5 Kin- I n PS 5 0 1, / 
V K— y>G a o. 23 I n o. 77 P 0 . 5A s 0 . 5 SttS 5 0 2, 
p - I n PS 5 0 3j&>e>*oT*5!K ^ft§5 2Hn 

1 nPi5 04, /yK^Ga 0 .34l no.6ePo.25A 
s 0 .75?St4S5 0 5, p-InPi5 0 6^ot^ 
<5 Q 2 oO^fWl 5 1 . 5 2M^ X S4S5 
0 7, 5 0 8&mj$L£tl. SIS 5 0 0ft«dtt*ii<7>Sffi 

5 0 93flSJ»**tuTV^i. 

[0 0 6 4] ^(D^mfcZtytm^FlL TMG, TM I , 
A s H 3 £TJPH 3 &W>*V—Xk LT, 3a£0!ll£l5l« 

[0065] ^mmm<D^m^^tm^\±, ^m^m 5 

lm^WISl 140nmSa^M4C, ¥ 
5 2 fc^T^frfcS: 1 3 0 0 n mgft<D|83fc£: 
^C>5 Q *7c, mi5K 5 2-coaAm^S^S 

car 

[0 0 6 6] 0BS£0»J6) 01 0 fi^^(DSOS^| 6 CO 

[0 0 6 7] r^^Sf*^^^-^ n-Ga P£fi 

6 0 0_hiC N n~A 1 0.75 I n 0 . 25P^ < ^^ 7 rJl 6 0 1 

161, 6 2«^ntl/^o ^ft:S6 1{in- 
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(A 1 o. sGa 0.5) as I n 0 . 5 Pl6 0 2. J is K— :/ 
Gao. 5 In 0 .5Pfi5tti60 3, p- (A1 0 . 5 G 
a 0.5) 0.5I n 0 .5P!6 0 4 % p-Alo.7Gao.3A 
si6 0 5Hftott59, ^W§6 2tin- (A 1 
o.7Gao. 3 ) 0.5 I n 0 . 5 Pi6 06, y ^ K— ~? (A 1 
o.45Ga 0 .55) o.5ln 0 . 5 PStti6 0 7, p - (A 1 
o. ?Ga 0 . 3) o. 5 I n 0 . 5 PS 6 0 8. p -A 1 0 . ?G a 
o. 3 Asl6 0 9«oW 0 2oCO^ff 
Ji6 1 , 6 2 ®I6 10. 6 11 &J&$L& 

tl. &&6 0 0<Wfcll±*E<E>effi6 1 2 3^2gfWi<7>T 10 

[0068] ^ (D^mfaftytm^fc. m&m 1 1 mmz 

[0 0 6 9] *Safc«K*5V^Ttt. GaPSffiiAlG 
a I nPmii^WfSt^fU 'O'K* 
t77 P ^#V^Al InP^77rl6 0irSlt?)tl 
TV>3tOt\ Ga P^£^>T^£te^g^co^ 

[0070] ^rnm&i^^m»mym^^ $mm 1 1 
mm^ ^mttmei* 6 2\c^x^^xxm&<D 20 

Jit LTn-A 1 0.75 I n 0 .25PS§rfflV>TV^(DT\ 

ftyttemmimzhmmi^ mme 1 2*sje^**vtv^ 
[0071] ±tmmmic&\,^x\L ^-rtib. 

fc^ % ^^SKfir^dPfi&ni*. Al Ga I nP^octtJ^ 
C d Z n S S e (Dm&t £ ^X^mM *$LgzlT 

^:i^^ fl InP»ffl^/ct&Cli Ga 
I n PAs(5Qm/*it^{t^it'5ri^J: { 9, 1 5 
5 0 nmSS<Og«[S*T-«3tS:^D^r: J£ 

fefflWc^ia*. /<«7 7rI^«^Al x l ni-xP 

(X- 1 — 0. 5) tir^-t^XK), GaPS«(c^ 
iFS^t^^i/O^Ga A s &ffitCte^g^i-£¥ 



#^¥6 - 1 6 3 9 8 8 
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LE (J^^S^t^^v— ) S^MOMBE (W^Jg 
[0 0 7 2] 

mx$>% 0 
&7rrrmx&>z> 0 

[0 3] ^mm<Dmmm2co^m^ytm^^'tmm 
[04] ^wM(Dmmm2<D^m^^m^(Dm^JLU 

[0 5] ^P^(D*MM3<D^^)t^?:^:-rWrS 
[0 6 ] 43B9l0>?Bfe0!I 3 <^^(«B3t*^<o»it3^ 
[0 7] *^K^HS£0iJ 4 <^W^3fc^fc*i1Brffi 
[08] *^PJ(7>||^M4^^*^3t^ J F-cofiiitXS 
[0 9] ^P^^^JSM 5 co^(S*«3t*-=FSr*i-Bfffi 
[010] *^W^*Jffe^J6^^^^^Sr^tW 
[011] «^i7^4:^|«@tfe 

-So 

[012] ^^atsi^^rtSr^rH-efcSo 

1 0 0. 2 00, 300. 40 0, 50 0. 6 0 0, 

1 0 1. 2 0 1, 30 1. 40 1. 6 0 1 '<y?rM 
1 0 3. 1 0 7, 20 3, 20 8. 30 3. 30 7, 4 
03, 404. 502, 505. 603. 607 fg|4 

1 1. 1 2, 2 1, 2 2, 2 3, 3 1. 3 2. 3 3. 5 

l, 52. 6i. 6 2&ffimtt-tz>imfcm 



(8) 



<ftffl¥-6 - 1 6 3 9 8 8 




[04] 
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